Objectives: There has been a rise in the number of overweight women across the globe and sub-Saharan Africa has not been spared. Our objective was to describe the performance of household food security as a factor in determining overweight and underweight among Kenyan women of child-bearing age. Design: A cross sectional survey using a structured questionnaire was carried out among 656 households with women of child-bearing age from both rural and urban settings in the Rift Valley, Kenya. Results: Of all households involved, 70.1% were categorized as severely food insecure, 21.9% were moderately food insecure, and 3.7% were mildly food insecure, whereas 4.3% were food secure. Urban women had higher mean BMI (M = 24.53, SD = 4.36), compared to rural women (M = 22.52, SD = 3.71; P <0.000). Households with more children had decreased dietary diversity (r = −0.154; P <0.01). Logistical regression indicated that more food-secure households (OR = 0.97; 95% CI 9.4, 1.0), urban residence (OR = 1.82; 95% CI 1.1, 3.0), older age (OR = 1.10; 95% CI 1.1, 1.5), and high standard of living (OR = 1.79; 95% CI 1.2, 1.5) were strong predictors of overweight while being underweight was predicted by younger age (OR = 0.91; 95% CI, 0.83, 1.0). Conclusions: A food-secure household does not predict underweight but predicts overweight among women.
Introduction
Overweight and obesity and their risk factors are in the increase in sub-Saharan Africa with higher increase among urban-poor dwellers [1] [2] [3] [4] . The current estimates are that as much as 20% to 50% of urban populations in Africa are classified as either overweight or obese [5, 6] , and that by 2025 three quarters of the obese population worldwide will be in non-industrialized countries [7] . Reasons for the increase in overweight and obesity are not fully understood, although physical inactivity and increased consumption of high fat and refined carbohydrates are thought to be contributing factors [8] [9] [10] . However, it has also been suggested that overweight and obesity may occur due to limited availability of food and this occurs if food insecurity leads to consumption of obesity-promoting foods [11] , overeating when food becomes available, or metabolic changes that hinder the efficient use of energy [12] .
Food security exists when all people at all times have access to sufficient, safe, nutritious food for a healthy and active life [13] . Food insecurity is defined as limited or uncertain availability of nutritionally, adequate and safe foods, or limited or uncertain ability to acquire acceptable foods in socially acceptable ways [14] . Food insecurity and malnutrition result in serious health problems and loss of human potential in developing countries [15] . Increasing food insecurity in the developing world paradoxically has resulted in increasing numbers of overweight. Past studies cite increased availability of high sugar and energy, low fibre foods as a major cause for overweight and obesity [16, 17] . However, some studies conducted in developed countries have consistently shown that mild but not severe food insecurity is associated with obesity among women [18] [19] [20] . This association between food insecurity and obesity has not been confirmed in studies performed in developing countries, where poverty rates are much higher [21] . In spite of the increasing numbers of overweight people, the underweight population still persists in these food insecure groups, and both may coexist within the same households or neighbourhoods [22, 23] . Although the prevalence of overweight exceeds that of underweight in most developing countries [24] , the consequence of both are damaging to health. A study among adults and children from low-and middleincome families in Bogota, Columbia, indicated that food insecurity was related to maternal underweight but not to maternal overweight [25] . The association of food insecurity and overweight is not consistent as found by two studies [26, 27] . The adverse health effects resulting from overweight and underweight are far reaching and sometimes permanent, and may result in death [28, 29] . Women and children are vulnerable to malnutrition and food insecurity. Further, women globally have higher rates of obesity than men [9] . Therefore, this study targets women of childbearing age in Kenya to identify the relationship between food insecurity, overweight, and underweight among this group of women and to highlight the predictors of overweight and underweight.
Methods
Access Scale (HFIAS) Study, setting, design, and sampling This was a cross-sectional study that took place in Narok County, Kenya. The Narok County is made up of an agricultural and agro-pastrolists community in the South Rift Valley. The study was carried out in the Narok District Hospital, where we purposively selected women of childbearing age (15-45 years old) to participate in this prevalence study. The women were randomly selected from the Mother and Child Health clinics where they were bringing their children for immunization and weighing. The women were approached and assigned a number between 1 and 2 and all the women assigned number 1 were asked if they were willing to participate. A total of 649 participants from rural and urban areas agreed to the study protocol and gave an informed consent. The inclusion criterion was that the women must have one child below five years of age at the time of the study.
All study procedures were approved by the Institute for Research and Ethics Committee of Moi Teaching and Referral Hospital, Eldoret, Kenya. The subjects gave written and verbal consent to both the study procedure and participation. The data were collected by the principal author and three trained research assistants in July and August 2011.
Measurements
Data were collected through interviews and anthropometric measurements. The interview consisted of a structured questionnaire and included questions on household socioeconomic and demographic characteristics, 24-hour dietary recall, and a Household Food Insecurity measurement. After the interview, the respondents presented themselves for the anthropometric measurements. Data on standard of living (SOL), age, household size, marital status, and number of children were collected.
To measure SOL, we considered asset ownership as well as income and expenditure. Income and expenditure were categorized into 1 for high and 0 for low income as well as 1 for high expenditure and 0 for low expenditure. The assets included owning a radio, cell phone, refrigerator, mode of cooking (gas, firewood, or electricity), and type of house as well as having access to a toilet facility. We recorded the type of energy used for cooking into advanced and old methods of cooking: gas and electricity were included in the advanced list whereas charcoal and firewood, and other energy sources, were in the old methods of cooking. The type of house was the last factor, where type of house was defined by the roofing and the building materials. Iron sheets and tiled roofing as well as stone were categorized into 1 for higher levels whereas grass-thatched and mud/iron-sheet roofing were categorized into 0 for the lower level. Principle component analysis and calculation of Cronbach's alpha resulted in an 8-item SOL scale.
Food insecurity was measured by the HFIAS, which is a 9-item scale consisting of two types of questions; an occurrence question followed by a frequency of occurrence question which asked the participant how often the condition reported in the previous occurrences question happened during the previous month [30] . The occurrence questions asked whether the respondent or other household members either felt a certain way or performed a particular behaviour over the previous month. Before inclusion in the questionnaire, the questions were reviewed with key informants as suggested in the protocol. A standard scoring procedure was used with 1 point for occurrence and 0 for non-occurrence. The frequency scores ranged from 0 to 3, where 0 was the score for non-occurrence, 1 for rarely (once or twice in the past four weeks), 2 for sometimes (three to ten times in the past four weeks), and 3 for often (more than ten times in the past month). For the purpose of this paper, we used the total score (9-items based on the frequency score). A total score of 27 represents the most food-insecure household whereas a lower score represents a more food-secure household.
Data on household dietary diversity was collected using a 24-hour recall method and information was entered into the Household Dietary Diversity Score (HDDS) sheet [13] .
The HDDS captures dietary diversity in a normal 24-hour period by the household as a whole and not a single member. Food consumed outside the home that was not prepared in the home was not included. A set of 12 food groups was used to guide the scoring as per the food items consumed, with 1 being the minimum score and 12 as the maximum [13] .
Anthropometric measurements of weight and height were taken from the woman who was interviewed. Weight was measured to the nearest 0.5 kg using a mechanical scale (SECA 762). Height was measured to the nearest millimetre also using a transportable stadiometer (SECA 214); the scales were calibrated after each session of measurements. Waist and hip measurements were measured using a tape. The waist was measured around the narrowest point between the navel and the ribcage and the hip was measured around the widest part of the hip to the nearest cm. All measurements were taken with light clothing on and without shoes. A total of two measurements were taken and an average calculated.
Data management and analysis
The data were entered using Microsoft® Excel 2003 and rechecked for accuracy to minimize errors. Analysis was done using Statistical Package for Social Sciences (SPPS) Version 17.1. Frequency distribution of all the data was done for descriptive purposes. Internal consistency of the measurements (Cronbach's alpha) was calculated for the HFIAS and SOL. Pearson's correlation analysis was performed to compare relationship between variables. Logistic regression analysis was used to examine factors related to underweight (body mass index (BMI) ≤18.5) and overweight (BMI ≥25), and linear regression analysis for predicting the total BMI score. Table 1 presents data on the women's age, marital status, education, and anthropometric measurements. Among the participants, 88.6% were married. At least 5.5% of the women had no formal or informal education and 49.2% had a post-primary level of education in the study group; primary education was reported by 45.3% of the women. Education beyond primary level was reported by 54.4% and 33.3% of the urban and rural participants, respectively. The main source of income, according to 38.6% of the respondents, was from formal employment. Running of a small holdings business, such as small shops or kiosks, as the main source of income was reported by 24.5%, whereas farming was the main source of income for 19.6% of participants. Crop production (28%) was the main agricultural activity followed by mixed farming at 11.6% (livestock and crop).
Results

Anthropometrics measurements and general characteristics
The percentage of women with more than one child under five years of age was 40%. The average household size was 5 and 4 in the rural and urban areas, respectively. At the interview date, 73.7% of the women had not moved residence within the past six months and 66.6% lived in rental houses. A total of 33.5% of women had access to their own tapped water, while 25.5% of the women used communal tapped-water points, 16% bought water from vendors, and 25% obtained the water from a borehole, a stream/river, or harvested rain water; 7.9% of women had no access to a toilet facility. Relief food, which is common in the arid and semi-arid areas, has not been accessed by 88.6% of the women in the community. Meals were shared at the same time by all family members in 66.3% of the households, whereas 16.9% served children first and 16.2% served husband or male figures in the households first.
Nutritional status and household food security
The BMI of women was higher in the urban (24.5) compared to the rural (22.5) areas. Combined overweight and obesity was higher in the urban (39.6%) compared to that of rural participants (21%). However, underweight was 11.2% and 3.7% among the rural and urban women, respectively. The percentage of the population that had a waist-to-hip ratio (WHR) ≥0.85 was 26.2%, whereas those who had a waist circumference ≥80 cm were 38.9% (Table 2) . The HDDS had a mean score of 6.56 for the total population and did not significantly differ between urban and rural settings. However, the HFIAS score differed slightly (P = 0.013) with rural settings being more insecure (12.61 ± 6.8) than the urban (11.20 ± 6.03). A total of 4.3% of the population were food secure, whereas 70.1% reported severe food insecure access. Affirmative responses to the 9 items in the scale ranged from 53.5% to 88.0%. The item least frequently receiving an affirmative response was question 8, 'Did you or any household member go to sleep at night hungry?' Whereas the item receiving the highest number of affirmative responses was question 1, 'Did you worry that your household would not have enough food?'
Pearson product-moment correlations were computed to assess the relation between SOL, HDDS, education, residence, and number of children (Table 3 ). There was a positive association between HDDS and SOL (r = 0.27, P <0.01) and a negative association between HDDS and number of children (r = −0.15, P <0.01), whereas SOL was negatively associated with number of children (r = −0.31, P <0.01). When comparing education and BMI, there was a significant positive relationship between education and underweight (r = 0.15, P <0.01). Looking at the numbers of those with no education and underweight, the numbers were higher in the rural (66.7%) areas compared to the urban (45.6%) areas. Overweight had a positive association with number of children (r = 0.082, P <0.05).
Logistic regression analyses were performed on overweight and underweight as separate outcomes and 8 predictor variables: marital status, education, SOL, number of children, HFIAS score, HDDS, age, and residence. Tables 4 and 5 show the regression coefficients, odds ratios (ORs) and 95% confidence intervals (CIs) for each of the 8 predictor variables. Predictors of overweight that were significant were SOL, age, number of children in the household, urban residence, and lower HFIAS scores as indicated in Table 4 . Women who had higher SOL had higher odds of being overweight (OR = 1.79, 95% CI 1.19, 1.53), and older women had higher odds of being overweight (OR = 1.10, 95% CI, 1.05, 1.15). A negative association was reported between overweight and HFIAS (OR = 0.97, 95% CI 0.94, 1.0), indicating that the lower the HFIAS score the higher overweight and vice versa. Regarding the prediction of underweight, younger women had higher odds of being underweight (OR = 0.91, 95% CI 0.83, 1.0) ( Table 5 ). Although not significant, being underweight reduced with increased SOL. Linear regression analysis was computed to assess the association between BMI and all 8 predictor variables. There was a positive significant relation between BMI and the predictor variables (R 2 = 0.17, P <0.001) as seen in Table 6 . Only age (Beta = 0.28, P <0.001) and SOL (Beta = 0.29, P <0.001) were positively associated with BMI.
Discussion
In this study, urban women had higher numbers of overweight compared to their rural counterparts, and although underweight existed in both groups, the prevalence was lower compared to overweight in the study group. This is in agreement with many studies in developing countries that report that urban dwellers are frequently better nourished than their rural counterparts [31] [32] [33] . However, the fact that the urban areas in our study mainly consisted of peri-urban dwellers with a poor infrastructure and low economic status may explain the prevalence of underweight persisting among both the rural and urban dwellers, although the prevalence was high among rural dwellers. In addition, overweight is an emerging problem among the rural dwellers as observed in our study. The predictors of overweight among our participants were SOL, age, HFIAS score, residence, and number of children while age was a significant predictor of underweight.
In our study, the urban dwellers reported a high number of overweight and underweight, respectively, and overweight was related to a high SOL. This was the case in a study by Ziraba et al. that indicated that urban dwellers had the highest cases of obesity [2] . High SOL using wealth index may be translated to mean wealthy households; thus, our study agrees with the findings from a study among Ghanian women which indicated that obesity was common among wealthy households as opposed to the poor [34] , and a study by Shayo and Mugusi [35] which indicated that participants with a high socioeconomic status had a statistically significant increased risk for obesity compared to participants with low socioeconomic status. It is worth noting that the study by Ziraba et al. [2] reports an increase in obesity among higher socioeconomic groups as well as an increase in the number of obese among the lower socioeconomic group. In our study, SOL was a measure of income, expenditure, access to toilet facility, advanced cooking methods, owning a cell phone, and type of housing material, thus, it cannot be used interchangeably with socioeconomic status in the reported studies. Education levels within the study area were still low compared to other counties in Kenya [36] . Education is important in terms of making choices when it comes to resource allocation. Studies indicated that women who receive even a minimal education are generally more aware than those who have no education of how to utilize available resources for the improvement of their own nutritional status and that of their families [37] [38] [39] . A cultural practice that is common among the study population is that of marrying-off girls at a young age; thus, within this community one is likely to find young married women. The youngest participant among the study population was 15 years of age. According to a government document released in 2008, secondary education enrolment rate for girls in the study area was 15% and that of boys was 20%, while primary education enrolment rate was 73% and 83% for girls and boys, respectively [36] . Using education as a proxy for socioeconomic status the study by Ziraba et al. [2] , which included data from Kenya, indicated that the prevalence of obesity was higher among the non-educated than educated group; however, in our study, it is worth noting that the percentage of women who had attained postprimary education was higher among rural dwellers compared to urban dwellers. Thus, the non-educated and the primary level-educated women were mainly found in the urban areas, where overweight was higher. In addition, overweight women were low among households where the respondent had no education but the numbers increased among the primary and secondary level of education respondents. This may relate to income or job opportunities, whereby the non-educated women had lower opportunities of obtaining higher paying employment while those with primary or secondary level of education had higher incomes and thus an increase in access to food; however, this may not always be the case.
Age was an important predictor of BMI among women; the older the women the higher the chances of them being overweight and the younger the women the higher the probability of underweight and thinness [40] . Women tend to gain weight with increasing age and parity [41] [42] [43] [44] . However, some studies indicate greatest weight gain among young adults (20-29 y) , and in particular women [45] . During pregnancy women gain weight which is difficult to lose after pregnancy and in the event that they become pregnant again additional weight is gained. This concurs with other studies that indicated that if excessive pregnancy weight is not lost soon after breastfeeding, overweight and obesity may occur [46] . However, younger age was an important predictor of underweight as also reported by Griffiths et al. [40] . In our study, underweight prevalence was also higher among rural women compared to urban women, which may be explained by the longer distances women travelled to access social amenities such as shops, health centres, searching for water, etc. Thus, activity levels may be high among this group leading to underweight and thinness. However, this is beyond the scope of this paper and will be discussed elsewhere.
Most households were predominantly male-headed households as indicated by the larger percentage of married women among the participants. According to a study in Ethiopia, marital status of women is associated with household headship and other social and economic status which affect women's nutritional status [37] . When women control resources, children and household members are more well-nourished [47] . However, when it comes to nutritional status of children, conflicting results have also been reported in studies that show children of working mothers to have a lower nutritional status compared to children of mothers who work at home [48] . This brings into focus the issue of care, whereby women who leave their children in the care of others may compromise the nutritional status of their children as opposed to the mothers who work at home and care for their children themselves. In our study, the married participants had higher prevalence of overweight compared to the single, divorced, or separated; however, underweight was more prevalent among the younger group (15-24 years old).
Household food insecurity arises when families do not have enough to eat due to food being neither available nor accessible. In our study area, food insecurity was predominant in many households as reported in government documents [49] . Seasonal hunger, per se, is most common during planting seasons and just before harvest. According to a study by Vaitla et al., most of the world's hunger and under-nutrition occurs during the pre-harvest season [50] . However, as much as this is the case in this population, overweight is still reported among some of the participants in our study, indicating that overweight is not only a disease of the rich but also of the poor. The results from this study indicated that household food insecurity access is a predictor of overweight, as has also been reported in other studies [2, 19, 21, 35] . In this study, household food insecurity access is not a statistically significant predictor of underweight. This is in contradiction with a study which showed that food insecurity predicted underweight but not overweight among adults and children [25] . The increasing overweight and underweight among respondents within food insecure household brings into question the quality of the food consumed, and perhaps also the quantity, particularly of fried foods which are cheap and easily available, predominantly in urban areas.
Parity was also a predictor of overweight in this study, given that when a woman gives birth to many children without losing the pregnancy weight between births, her weight progressively increases. Parity, according to a study done in Ghana, was significant in predicting obesity [34] . However, in our study, women who had one or two children were more likely to be underweight. The increased number of children per household means scarcer resources and increased physical activity for the mother in providing and caring for the children, and thus a lower BMI. Sanitation is equally important in determining nutrition. In the present study, most of the households used communal water points and in the rural area women travelled long distances to get water, whereas within the urban area water was sold at the communal water-points by water vendors. Several studies have looked at the relationship between sources of water and availability of toilet facility in that inadequate water and sanitation increase the probability of infectious disease and indirectly cause some types of malnutrition [38, 39] . The relationship between sanitation and nutritional status of women was reported in another unpublished article [51] .
Our study had some limitations. Firstly, we did not study cultural diversity; different cultures have different food consumption patterns and dietary habits and thus nutritional status of the different communities (tribes) would differ as a result of varied dietary habits. Second, nutrient security is also important in explaining the overall nutritional status of an individual; our study did not look at the different nutrients in the diet, which would predispose one to either overweight or underweight. Finally, we did not take into consideration physical activity to explain overweight and underweight among women but included this in another ongoing study.
Conclusions
Overweight is a major nutritional problem among women in the study area although food insecurity is also a problem confirming the paradox of over-nutrition occurring where food insecurity exists. In our study, food secure households have higher odds of being overweight and not underweight. Other predictors of overweight included being in an urban settlement, high SOL, increasing number of children, and age, whereas, dietary diversity reduced with increasing household food insecurity.
